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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanyy, peaqu3yIOIIMX OCHOBHbIE OO0Opa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBanus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZlanTaiyyi uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETAlii0 B COOTBETCTBUM C  OCHOBOMOJATaIOIIMMHU
nosioxeHuasMu I'OC COO o B3auMOOOYCTIOBICHHOCTH IIEJICH, COACpIKaHMS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3alus KOTOpoil obecredynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHHWE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0OpazoBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUILIINH B By3aX M OpPTaHU3AIUSAX CPEIHETr0 Mpo(deccCHoHaIbHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOmero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATENBHOCTH, HMEIOIMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh TNPEJAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0BEMAa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIINii, paCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu e€ 00pa3oBaHUU U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJI KIACCOB ONPEATIEHHOTO MPpoduis (TTaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHHWEe OYyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmiedt xumuu. [lpu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKYJIsipHasi Teopusi (MOJEKYJsipHAs Teopusi B (PU3HUKE), 3aKOHbI COXpAHEHUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xuMusi. B 3TOM  cioyyae MpeaoCcTaBiseTCs  BO3MOXKHOCTh g Ooiiee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX IMpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOILIIEHAayYHbIX METOJIOB NTO3HAHUS U OIbITA MPAKTUYECKOTO MPUMEHEHHUSI HaYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmaTuka» u «Pycckuii A3bIK U JIUTEpATypay.

[Ipy u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XHUMHU KaKk 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHHMe mNpeACTABICHUN: O MaTepUATHHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMHUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUWA I OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKU C MO3UIINI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOIUMBIX U TPUOOPETCHHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XMMHYCCKUX SBJICHUW, WMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CpPEIHETO OO0IIero oOpa3oBaHUs MPH HM3YYCHUU
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAIHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BUTHE MMO3HABATEILHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISl U3YYCHHUS XUMUU HA YTITyOJIEHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHNYeCKO XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHMSX. Tumel TUOpUAM3aMM aTOMHBIX OpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranndeckux BemiectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CoeAuHEHUN. MoneKynsipHble W  CTPYKTYpHbIE  (HOPMYIIBI.
CtpykTypHble (GOpMYyJbl pa3jIMYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHas. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKalUd OpraHUYecKUX BemiecTB. [loHATHe O
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYECKUX peakiui. OKUCIUTEITbHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBaHUE U TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJIEKYJ
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
rudpuan3anus aTOMHBIX OpOUTasei yriepona, o-cBsi3b. DU3MUECKHUE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Owas ¢hopmysna, HOMEHKIATypa U uzomepus. OcoO0eHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIOTEHTAaH, IUKJIOTeKCaH) HUKIoankaHoOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudyeckuii psii ankeHoB, o6O1mias (opmylia, HOMEHKIIATYpa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl —ajKeHOB, SpP*-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (Uuc-TpaHc-) uzomepus. Dusnyeckue CBONUCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOMHOM CBS3W, MOIUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONPsHKEHHBIC, U30JIMPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOUCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
cOnpsDKEHHBIX JueHOB. CrIOCOObI MOTyYeHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ['oMonorudyeckuit psaj alkuHOB, 001mast popmyia, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKMHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XHWMHUYECKAE  CBOWMCTBA:  pEaKIUMU  NPUCOCAUHEHUS,  JUMEpU3ALUU U
TpUMEPU3ALNH, OKUCIEHUS. KUCIOTHBIE CBOMCTBA aJKMHOB, UMEIOIINX KOHIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmras ¢hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIECHUE TOMOJIOTOB
oensona. IlpencraBmenHne 00 OPUEHTUPYIOMIEM JIEWCTBUHM 3aMECTUTENICH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMATHUYECKHUX YIIJIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTku HEPTH, UX TPUMEHEHHUE B MPOMBIILIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUAPOKCOTPYIIly, HHUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TrajJoreHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOTeHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOJIbl HW3YUCHMsI BEIIECTB M HUX MPEBPAIICHUMN:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aUMOJCHCTBHE alleTHJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTaCTMAcC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJIEKYII
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, u3oMepus,
HOMEHKJIaTypa W kiaccudukanus. Dusumdyeckue CBONCTBa  MpeaeIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KUCJIOTAMH.
KauecTBeHHast peakiysi Ha OTHOATOMHBIEC CIIUPTHI. J[eCTBUE 3TaHOIAa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STUJIEHIVIMKOAb U TIULEpUH. DPuU3NUEecKUe u
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. CmocoObl TOMY4YeHUS H MPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifipa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl osrydyeHus U npuMeHnenue penomna. Genondpopmaibaeruatas cModa.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. XMMHMYECKHE  CBOMCTBAa  aJbJETMJIOB M  KETOHOB:  pPEaKIUu
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3oMepust u HoMmeHkIaTypa. dusnueckue cBolicTBa
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepudUKaIuu, PEaAKIUU C Y4acTHEeM YTJIEBOJOPOJHOrO pajHKaja.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. [IpeacraButenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
NuHONeH08as KUCIOThl. CIOCOOBI TIOJIyYEHHUS U MPUMEHEHHE KapOOHOBBIX KHUCTIOT.

Cnoxubie 3¢upsl. ['oMonornueckuii psg, oOmas (opMymna, u3oMepus H
HOMEHKJaTypa. PU3MYECKHEe U XUMHUYECKHE CBOMCTBA: THAPOJIU3 B KHUCIOW H
IEITIOYHOU CpEIE.

Kupswl. Ctpoenue, Gpuznyeckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKUpbl B Ipupoe.

Mp11a KaK COJIM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JCHCTBHE.

O6mas xapakrepucTrka yrieBojoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
W TonmMcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTo3a, TalakTo3a, puodo3a,
ne3okcupudos3a. Ousndeckue CBOWCTBA M HaXOXKIeHHE B mpupoje. PoTocuHTE3.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIINU C YYACTUEM CIIMPTOBBIX U AIBIACTUIHON
TPYII, CIHUPTOBOE M MOJOYHOKHCIOE OpokeHme. [IpuMeHEHHE TIIOKO3BI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MallbTo3a U
JakTo3a. BoccranapiuBaronye 1 HEBOCCTAHABIMBAIOIIME JUcCaxapuabl. [ mapoins
nucaxapusioB. Haxoxaenue B mpupojie u npuMeHenue. [lomucaxapuibl: Kpaxmad,
IIMKOTeH W 1eurosio3a. CTpoeHHe MakpOMOJEKYJ KpaxMaya, TJIMKOTeHa W
HeJUTI0JI03bl.  DU3MYECKHME CBOMCTBA Kpaxmajaa M IEJUIIOJIO3bl. XUMHUYECKHUE
CBOMCTBa KpaxMmaja: THAPOJIM3, KAYECTBEHHAas PEaKlus ¢ HOAO0M. XHUMHUYECKHUE
CBOMCTBA IIEJUIIONIO3BI: THUIAPOIHN3, TodydeHue 3¢GUpoB I1eItosio3bl. [loHsTtue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD Pa3IMYHbBIX CIIUPTOB B BOJE, B3aUMO/ICHCTBUE ITAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE HTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO KCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raMIepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANIbHBIX 3aja4 1Mo TeMam «ChupTsl U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUyecKue W apoOMaTHYECKHE;, IEePBUYHBbIC, BTOPUYHBIE W TPETUYHBIC.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AIKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHOB. [lonmydenuwe aHunuHa u3
HUTPOOEH30IA.

AmMuHOKucn0Thl. HomeHknarypa u nzomepusi. OTaesbHbIe TPEACTABUTENU O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHUEe TMENTHUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHBIE METOAbl H3YYEHHs] BEHIECTB M HUX MPEBPAILICHUMN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHCHCAIIHS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTaaueHoBBIN, XJIOPONPEHOBBIN, U30MPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIIME OJMMEPBI, OMOpa3iaraeMbie MOJIUMEpHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnrlie 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanust MEXIIpeIMETHBIX CBA3E€U MPU U3YUYCHUH OPraHUYECKOW XMMHUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MMOHATHUS: SIBICHUE, HAYYHBIM (DaKT, TUIIOTE3a,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (PU3WYECKME BEIWYWHBI, CIMHUIIBI W3MEPEHUS, CKOPOCTh, JHEPTus,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JKUPBI, HYKICHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIAA N HEOPTAHNYECKASA XUMUA

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUUYECKHE YPOBHH U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-amementsr). PacmpeneneHue dIIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHSI  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX W CIOXHBIX BELIECTB [0 TpyNmaM W MEpHoJaM. 3HA4YeHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBIA. DHEPTHs U IJUHA CBsI3U. [[0JIpHOCTD, HAPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BajieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MIPUMEPE COCAUHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYEHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MONEKYJISIPHOIO M HEMOJIEKYJISIPHOTO  CTPOE€HUA.  THIIBI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PacTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOpPE, MOJISIpHAsA KOHLEHTpauus. HacelleHHbIe u
HEHACBIIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparst.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COeMHEHUS TanoreHoB. JlabopaTopHbie W TMPOMBIIUICHHBIE CIIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [[puMenenue azora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI00peHus.

Yrnepon, HaxoXIaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoJHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumuudeckue cBoiictBa. Oxcua kpemuus(1V), kpeMHHEBas KUCIOTA, CUIUKATHI.
[IpuMeHeHne KpeMHUs U ero coequHeHuil. CTekno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MertawioB.  OOmue  crnocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Hatpuii wu xkanwii: mnomydeHuwe, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKHE CBONCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3NYeCKue U XMMHUUYECKUE CBOMCTBA JKeje3a U ero coearuHeHul. OKCHUbI,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[uuk: nomydyeHue, ¢GU3MYECKUE W XUMHYECKHUE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHre o0pa3l0oB HEMETayuIOB, ropeHue cepwl, Qocdopa, >keiae3a, MarHusi B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHbIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATHOH BOAOPOJA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTaubl TJIaBHBIX NOATPYIID, «MeTaibl TOOOYHBIX HOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble npuHIMIBI OpraHU3allui XUMUYECKOTO MPOU3BOACTBA. [[poMbInIeHHbIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnH SHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenactsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XuUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKue U MUHEPaIbHbIC YI0OpECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WM O00BEMY OJHOTO0 M3 YYACTBYIOIIMX B PEAKIIMHM BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOM JOJIed pacTBOPEHHOTO BEIIECTBA, MAacCCOBOM JIOJIU W MOJISIPHOU
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJU3, CUHTE3, KiacCHU(UKalus, NEePHOIUIHOCTh, HAOIIOICHUE,
U3MEPEHHUE, PIKCTICPUMEHT, MOJICIIb, MOJICIUPOBAHHE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
(du3nUecKkre BEIMYNHBI, €TMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpambl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 11O XUMUWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B coOTBeTCTBUHM € CHUCTEMHO-AESATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHCS POCCUMCKOM TpaKJaHCKOM HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOONPEIETICHUIO; HAIMYME MOTUBAIIUHU K
0Oy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATHIMA B OOIECTBE TpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJibTaThl OCBOCHHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHONM M TMPAKTHUYECKOW JeATEIbHOCTH
oOy4Jaromuxcs B MPOIecce peaau3aini 00pa3oBaTeIbHON JAeSTEIHHOCTH.

JIN4HOCTHBIE pEe3yJIbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTPa)karT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TNPAKTHUYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MPOLecCe peajn3alud 00pa3oBaTeNIbHON NEATEIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXXEHUS K 3aKOHY U IIPABONOPAJIKY;

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U NpaBUIaX MEXKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/1aHHUH
y4eOHBIX MPOEKTOB, PEHICHUU y4eOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUHU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTbI JPYTUX IIPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYSCTBEHHON XMMUH;

YBOXEHUS K MPOILECCY TBOpPUYECTBA B OOJACTH TEOPUHM U IMPAKTHYECKOIO
MPUIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPE3yibTaT



JUINTETIBHBIX ~ HAONIOACHHWH, KPOMOTJIMBBIX SKCHEPUMEHTAIBbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJla YUYEHBIX U MPAKTUKOB,;

MHTEpECAa M TII03HABATEJIbHBIX MOTHBOB B IMOJYYEHUH M TMOCIEAYIOIIEM
aHanu3e MHQOpPMAUUU O MEPEIOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XHMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMH,
U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHUILIEH C
NO3UIMH HPaBCTBEHHBIX U MPABOBBIX HOPM M C yYETOM OCO3HAHUS IMOCIEICTBUM
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPBbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro M 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (PU3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0Oe30macHOro oOpalleHusi C BellecTBaMH B OBITY,
MOBCETHEBHOM >KU3HH, B TPYI0BOH JESATEIHHOCTH;

NOHUMAHHUS IIEHHOCTH TPaBWI HWHIUBUIYATBHOTO W  KOJUIEKTUBHOTO
0e30MacHOro0 MOBE/ICHUS B CUTYAIUsX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsSI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOrO BOCIIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWHM MPAKTHYECKUX 3a]a4
COLIMAJIBHOM HAaIPABJIIEHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3y4eHHUIo mpodeccuil pa3ingHoro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHHUS NIPEAMETHBIX 3HAaHUU 110 XUMMUH;

YBaXXEHUS K TPYAY, JIOIAM TPYyla U Pe3yJIbTaTaM TPYJIOBOM JESTEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYaJBbHOH TPaeKTOPUH
oOpa3oBanus, Oyaymied mpodeccuu M peaau3aldd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEN K XUMHUH, HHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

9KOJIOTMYECKH LEJIECOO0PAa3HOro OTHOUIEHUS K MPUPOJE KaK HCTOYHHUKY
CYLIECTBOBAaHHUS KU3HU HA 3eMIIE;



MOHUMAHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOHON U COLIMATIBHOM CPEBI;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHH IS
pELICHUS] BOIPOCOB PAIMOHAIIBHOTO MTPUPOAONIOIB30BAHUS;

AKTUBHOIO HENPUATUA JECHUCTBUM, IPHUHOCAIIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlle, YMEHHS MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTHYECKHUE
MOCIEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEeSATENbHOCTH JKOJIOTUYECKOM HaIMpaBJIE€HHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NpaKkTUKEe, CHOCOOHOCTHU W YMEHHSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHUH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBICHUs 00 OKPY)KAroIIeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJieM COXpaHeHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIM3AlMA: B €€ T'yMaHUCTUYECKOW HAIPaBJIECHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUANbHOM KYyJIbTYpbl, B PEIIEHUH TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICYCHUH
YCIIOBUHM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXIOT0 4jeHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHMMAHHUS CYIIHOCTH METOHO0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIs1 aHAIH3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpPEpPhHIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHUMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;



MHTEpeca K OCOOCHHOCTSAM TpyJAa B pazauuHbIX chepax npodeccruoHanbHOM
NeSATEeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yiabTaThl OCBOCHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUUPUKYy METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

yYHHUBEpCaJIbHbIC yueOHbBIE JCHCTBUs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH U COITMAIILHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS W yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIIbHBIMH, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
JIEUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JOruvYecKme JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh LEJIH JESATEIbHOCTH, 3ajlaBas IMapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPH OCBOCHHUM 3HAHUM MPUEMBI JIOTMUECKOTO MBIIIJICHHUS:
BBIJICJIATh XapAaKTEPHBIC NMPU3HAKU TMOHATHM U YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBJICHUM;

BBEIOMPATh OCHOBAaHHMS W KPUTEPUU I KJIacCHU(PUKAMKM BEIIECTB U
XUMHWYECKHUX PEaKIU;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHBIC, IEIyKTHBHBIC, IO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTprUBaEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKJIIOUCHHS;



MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX W MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLHnii;

(GopMynHpOBaTh LIETU U 33/1a4U UCCIIEI0BAHUA, UCTIOIb30BaTh MMOCTABICHHbIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJIETh HABBIKAMU CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TIPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJICNIAHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JI0OCTOBEPHOCTH u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUHM U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XAMUYECKOW WHPOpMANME: NPUMEHITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.



KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

3a/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIa€MOM TEMBI B X0/1€ IUAJI0ra U/WUiH
JMCKYCCHUH, BBICKA3bIBATh UJIeU, POPMYITHUPOBATH CBOU MPEI0KECHUS
OTHOCHUTEJILHO BBIMIOJHEHUSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIATh C IIPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabdOThl MO MCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHHUSI 1 0OMEHAa MHCHUSIMU.

PeryasiTuBHbIC YHUBepCcaJlbHbIe y4eOHbIe IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSTENbHOCTh, ONpenesss €€ ILead W 3aJaud, KOHTPOJUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpuUTM JEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIIENOBAaTEeNbCKUX 3a/ad, BbIOMpATh Haunboiee
3G eKTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUs HOBBIX 3HAHHUH O
BEIIECTBAX U XUMHUYECKUX PEAKIUAX; OCYIIECTBISATh CAMOKOHTPOJb NEATEIbHOCTH
Ha OCHOBE CaMOaHaJIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA YIIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYIHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU U MPEOoOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX ¢ XUMHeEil. B
nporpaMMe MO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMHUSI»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECICUEHHH YCTOMYMBOIO



pPa3BUTHS YEJIOBEUYECTBA B PEIICHUM MPOOJIEM 3KOJIOTMYECKOM, SHEPreTUYECKON U
MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HUCTOYHHKOB SHEPIuH, B o0ecrieueHun palMOHAIIBHOTO
MPUPOAOIIONB30BaHNSA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYphI
YeJioBeKa, a TaKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
310pOBbIO U IPUPOJIHOM CpPEJIE;

BJQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJEKYya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIE), M30MEpUs CTPYKTypHass M NPOCTpPAaHCTBEHHas (TeomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpPraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MennpeneeBa, Teopus CTPOEHUS OpPTraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMpPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHHI; TIPEACTaBICHUS
O MEXaHHW3Max XHMHUYECKHX pPEaKlIHi, TEePMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opueHtanTsl | u Il pona);
(dakToNOrNYeCKuEe CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTEbHOCTH  4YeJOBEKa, OOIMX  HAy4YHBIX  MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJCTBA (HA MPUMeEpE MPOU3BOJICTBA METaHOJIa, TEpepadOTKH HEPTH);

c(OpMUPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHbIC MPU3HAKU MOHSATHUH,
yCTaHaBJIMBAaTh MX B3aWMOCBSA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE MOHATHS NpHU
ONMCAHHUM COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COECINHEHN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XMMHUYECKYK0 CHMBOJIMKY JUIsl COCTABJICHHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (DOPMYIT OpraHUuYEeCKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XMUMHUYECKHX PEAKLUUN M PACKPBIBATh MX CYIIHOCTH:
OKHUCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKLUUi  IOCPEIACTBOM  COCTAaBJICHUS



ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OOMEeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI;

M3rOTABIMBATh MOJIENU MOJIEKYJl OPraHUYECKUX BEIIECTB JJIs WIUTFOCTPALIUU
UX XMMUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTAaHABIMUBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K OIpPeAeIEHHOMY
KJIaccy/Tpynne COEIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoAWTH TpUBMAIBHBIE HA3BaHUS AJI OTIEIbHBIX
Npe/ICTaBUTENEH OPraHMYEeCKUX BEUIECTB (ITUJICH, alleTUJIEH, TOJYOJI, TJIMLEPHH,
ATWICHIJIMKONb, (eHoJ, (QopManbAerujl, aueTaldbJeru], aleTOH, MYypaBbHUHAs
KUCJIOTa, YKCYCHAsl KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAs, NATIbMUTHHOBAS KUCIIOTHI,
[VIMLMH, alaHuH, MajlbTo3a, (pPyKTO3a, aHWIMH, TUBUHWUI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHe);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BHUJ XUMHUYECKOM CBA3M B
OpraHMYeCKUX COCIUHEHUAX (KOBaJieHTHAas M WOHHAas CBA3b, OG- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TMOJOXKEHUS TEOPUH CTPOCHHUS
opranndeckux Bemects A. M. BytiepoBa s 00bsiICHEHUS] 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX COCTaBa U CTPOCHMUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue M XUMHUYECKHE CBOWCTBA TUIHMYHBIX NpPEACTaBUTENEH pazIUUHbIX
KJIACCOB OPIaHMYECKHUX BEIECTB: aJKAHOB, IUKIOAIKAHOB, aJKEHOB, aJIKaJUCHOB,
QJIKUHOB, apOMAaTUYECKUX YIVIEBOJOPOJOB, CIUPTOB, abIECTHIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKUCJIOT, OEJIKOB, YIJIEBOJAOB (MOHO-, AM- M IOJINCAXapUIOB),
WUIIOCTPUPOBATh ~ IE€HETHUYECKYH0  CBSI3b  MEXIY HHMH  YPaBHEHHSAMHU
COOTBETCTBYIOIIMX XHMHYECKMX PEaKUUd € MCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHUS TOATBEP)KIaTh HAa KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTHU PEAKIIMOHHOM CIOCOOHOCTH OpraHMYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THIIA KOBAJIECHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUS aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH M
MPAaKTHYECKOE MPUMEHEHHE MPOTYKTOB MEepepadOTKH;

c(OpMUPOBAHHOCTh BIAJCHHUS CHCTEMOIl 3HAHUN O €CTECTBEHHO-HAaYYHBIX
METOJaX MO3HAHUA — HAOJIOJIEHUHU, U3MEPEHUH, MOJEIUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;



c(hopMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE orneparuu
MBICITUTEIPHON JEATeIbHOCTU — AaHajdu3 W CHUHTE3, CpaBHEHHUE, 0000IleHue,
CHUCTEMATHU3alIUIO0, BBISIBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€H — I U3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTH YMEHHI: BBISBISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUSAMU U TPEACTABICHUAMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHMYECKON XUMUU JJisI OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenMYuH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEI[ECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKIACHUIO XUMUYECKOU
dbopMysbl BElIeCTBAa MO W3BECTHBIM MACCOBBIM JIOJIIM XUMHUUYECKHUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hopMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
IIPOU3BOJICTBEHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJIyYEHHE U HU3YYEHUE CBOMCTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IMYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh IENb HUCCIENOBAaHUA, TNPEJICTABISATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOI0aTh MpaBUiia IKOJIOTHUYECKH IEeJIECO00Pa3HOTO TOBEICHUS B OBITY U
TPYJIOBOW JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3[I0POBbs, OKPYKAIOIIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYUBOIO pa3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEWCTBUS Ha JKHUBbIE OPraHU3MBbl
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MHOHUMAas cMbIca nTokazatens [TIK;

aHAJM3UPOBATH 11€JIECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3A;

c(hOpPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOU MHGOPMALIUU B Pa3IMUHBIX UICTOYHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MmaccoBoi nHpopmanuu, UHTepHET U Ipyrue), KpUTUUYECKU



aHAJTM3UPOBATH XMMUUYECKYI0 UH(pOpMaIUIo, iepepadaThiBaTh €€ U HUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTaBICHHON Y4eOHOM 3aauei.

11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBICHUN MNPUPOJbI, O MECTE U 3HAYCHUHU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHAJIOB, HOBBIX
UCTOYHUKOB JHEPrUHU, B OOECIECUCHUM PAllMOHAJIBLHOIO IMPHUPOJIONOIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOU
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUA — XUMHUUYECKUM DJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAsE 000I0YKa aToma, S-, P-, d-aToOMHBbIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpuaM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasl CBs3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKAasT pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMS, CTENEeHb UCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTEb, TEIUIOBOM 3¢ dEKT
XUMUYECKOU PEaKIuM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUS AIEKTPOJUTHYECKON AUCCOUMAIMU, TEPUOAUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MPEBPAILICHUS SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUMN S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUHA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHHM BENIECTBA HA ATOMHOM, WOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMMUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JIUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHHUS O CBOMCTBAaX, COCTaBe, IMOJYYECHHH M OE€30IMacHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWUYECCKHUX BEIIESCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;



c(hOpMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTepHbIC MPU3HAKU TOHSTHIA,
YCTaHABIMBATh MX B3aUMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAHUU HEOPTaHUYECKUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIst
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cucreMmatnueckyro HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIISITh BAJICHTHOCTh U CTEIICHb OKUCICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAs, MeETaJUInuecKasi, BOJOPOJHAs), THUI KPUCTALINYECKON PpEMIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUH:  KIaCCHU(PUIIUPOBATh:  HEOPTraHWYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU TI0 Pa3TUIHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BeEIIECTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHHUIO
CTENIEHEeW OKHCIICHUS DJJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTaju3aTtopa H
JIPYTHE); CAMOCTOSITENIbHO BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KiIacCUPUKALUU
M3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MeHnneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKITUY;

c(hOpMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJICKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE€ MU BO30YKIEHHOE HHEPTreTUYECKHUE COCTOSHHUS aToOMay,
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnam Ilepmommueckon cucremsr [l N
MenzeneeBa, BaJ€HTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh ~YMEHH: XapakTEepH30BaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPABHEHNU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATHh CYIIHOCTH: OKHCIHUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOIO OanaHca
ATUX peaklui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX MOJHBIX U



COKpAaIlEHHBIX  HMOHHBIX  YpPaBHEHUHU;  peakUMd  TUApPOIM3a;  peakuui
KOMILJIEKCO00pa3oBaHusl (Ha MpUMEpPE THIPOKCOKOMIIEKCOB IIMHKA U aTIOMUHUA);

c(OPMHUPOBAHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAKIHN C YYETOM HMX DSHEPrETUUYECKUX XAPAKTEPUCTUK, XAPAKTEP
M3MEHEHHSI CKOPOCTM XHMHMYECKOM peakuud B 3aBUCUMOCTH OT pPa3JIMYHbBIX
(akTOpOB, a TaKKe XapaKTep CMEIICHUS] XUMUYECKOTr0 PaBHOBECHS MOJ] BIUSHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(OpPMHUPOBAHHOCTh yYMEHHUS XapaKTEpHU30BaTh XUMHUYECKUE PEaKIIHH,
JeXanme B OCHOBE IPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHLUIBI XUMHYECKUX MPOU3BOJICTB; LIE€IECO00Pa3HOCTh
NPUMEHEHMsS] HEOPTraHMYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHMs] COOTHOUIEHHUS PUCK-TIONb3A;

c(OpMHUPOBAHHOCTh BJAJCHUS CHUCTEMOW 3HAHMM O METOJlaX Hay4YHOIo
NO3HAHUSl SABJIICHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEHUe, MOJEIUPOBaHUE,
AKCTIEPUMEHT (peabHbIN U MBICJICHHBIN ), UCTIONB3yEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHUS IPUMEHSTh 3TH 3HAHUS TIPU SKCIIEPUMEHTAILHOM MCCIIECIOBAHUHN BEILIECTB
U Ui OOBSICHEHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
NPaKTUYECKOU IESITENbHOCTH YEJIOBEKA U B IOBCEAHEBHOM KU3HHU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
HNOHATUSAMM U TIPEICTABICHUSMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1€€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALIUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WM 00hEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECCTB; TEIUIOBOro d(ddekra
peaKiuyu; 3HA4YCHHs] BOJOPOJHOrO IOKAa3aTeliss PacTBOPOB KHUCIOT U IIEJIOYER C
M3BECTHOM CTENEHBIO AMCCOIMAlMU; Macchl (00BEMa, KOMMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJIHBIX BEUIECTB JaHO B BHUJAE PacTBOpa C
ompeIeIEHHOW MacCOBOM JIOJICH PacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJA NPOJAYKTa pPeaklUuu; OOBEMHBIX OTHOILICHHI
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMHYECKUN  3KCIEpUMEHT  (MpPOBEJEHUE  peakluil  HMOHHOro  OOMEHa,
IIOATBEPKACHUE KAYECTBEHHOTO COCTaBa HEOPTaHMYECKUX BELIECTB, ONPEICIICHUE
CpeAbl pacTBOPOB BEIIECTB C IIOMOIUBK) WHIWKATOPOB, HM3YyYECHHE BIMUSHHUS
pa3nuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7a4 1o Temam «Mertamis» U «Hemertamne») ¢
coOJII0IeHuEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAaMHU U J1a00paTOpPHBIM
obopynoBanueM, GOpMyIUpoOBaTh 1€db HCCIEAOBAHUS, MPEACTABISTH B



paznuuHoi (popMe pe3ynbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH UX
JOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPaBUJIa MOJb30BAHUS XUMUYECKON
nocynod u jabopaTopHbIM 00OpyIOBaHUEM, OOpalieHuss C BeleCTBAaMH B
COOTBETCTBUM C MHCTPYKIMSIMU [0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKUX
OTBITOB, HYKOJIOTUYECKH IIE€JIECOO0PA3HOr0 TMOBEICHUS B OBITY W TPYAOBOM
NEATENIBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3MbI ONPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, MOHUMAas cMbIca nokazarens [TK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOUHHMKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJIM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadbaTeiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aadeii.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTpOEHUS OPraHNYeCcKUX coenHeHuit A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoI0pOIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKH YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMuHBl. AMUHOKHACIIOTEL. benku 12

Hroro no pazgeny 12

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [lepuoandeckuii 3aKoH
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
anemenToB J. 1. MenaeneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaKIHH 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 31 3
2.2 Mertabl 23 2
Hroro mo pazgeny 54
Pasznen 3. XumMus 4 :KU3Hb
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Utoro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTaBICHHE O MHOT000pa3nuu
OPraHUYEeCKUX COCTMHEHUIN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXHOCTH aTOMa yriepo/ia

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOMU CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHU4eCcKUX
coenqunenuit A. M. byrieposa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEUHEHNN

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/ISI u O606H_IGHI/IC 3HAHMUH 110




TEMC

AJIKaHbBI: TOMOJIOTUUECKH psJl, oO1as
(bopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl nosTyuyeHus: U IpUMEHEHUe
AJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHOW (hOPMYITbI
OPraHUYECKOTO BEIIEeCTBA IT0 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISAIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHnE
3HAHHH 10 TEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CtpykTypHas U LUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl mosTyyeHHs U IpUMEHEHUE




AJIKCHOB

[Ipaktuyeckas padora Ne 1 o reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T0
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 OTpe/IeNIEHUuE MOJIEKYIIPHON (POPMYJIBI
OpraHMYECcKOro BEIIeCTBa
AJNKaJIueHbl: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJINPOBaHHbIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CriocoObl nosTyueHus: ¥ IpUMeHEeHue
aJIKaIuCHOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

99 (bopMyna, HOMEHKIIATypa, MEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHHUE MOJIEKYIL,
¢bu3nyeckue CBOWCTBA

23 XUMUYECKHE CBOWCTBA ATKUHOB

24 KauecTBeHHBIE PEAKIIMY HA TPOHHYIO CBSI3b

o5 CrniocoObl nosTyyeHus U NpUMEHEHUe
AJIKMHOB

26 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO
XMMHMYECKON PEeaKLNU

97 Cucremaru3zanus 1 00o0IIeHNe 3HaHUH 110
TEME

08 ApeHbl: TOMOJIOTHYECKUH psif, oOm1ast

dbopmMyna, HOMEHKIATypa. DIEeKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH30I1a U ToJIyoI1a, UX (GU3NIECKue
CBOMCTBA

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIICHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3o01a

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 OTIpe/ieIeHNE MOJICKYIISIPHON (hOPMYITBI
OpPraHUYecKOTO BEllecTBa

33 CrniocoObl nosTyueHHs U IPUMEHEHNE
apeHoB

34 I'eneTnueckas cBsI3b MEXAY pa3IMUHBIMU
KJIaccaMU YIJIeBOJI0POIOB
Pacuétsl 10 ypaBHEHUAM XUMUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUH 0 TEME

36 [Ipuponusiii ra3. IlonytHsie HedTsAHBIE
rassl

37 KameHnHbIi1 yroJib v poIyKThl €r0
nepepaboTKu
Hed1b 1 cniocoOsl e€ nepepaboTKH.

38 [IpumeHeHne MPoAYKTOB NEpepadoTKU
HeTH

39 I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU




KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; pEeaKLuu
3aMelleHus TajJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpoun3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAIIKAHOB C MarHUEM U LIMHKOM

42

Cucremarusaius 1 00001IeHre 3HAHUHT 110

pazneny "VYrieBonopoasr"

43

KonTponbHas pabota o teme
"YrneBonopoier"

44

Hpe}IeJ'H)HBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue cBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl MoTyueHus: U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PU3UUYECKUX U
XMUMHYECKUX CBOICTB

48

MHoroaToMHbIC CIIMPTHI: OTUJICHITIMKOJIb U

TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBA

49

CrniocoObl mosTyyeHHs U IpUMEHEHUe
MHOTOATOMHBIX CIIUPTOB




@DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOa

ol Xumudeckue cBoicTBa (heHoma

52 CriocoOblI mosTyyeHHs U IpUMEHEHNE
(denoia
[IpakTnueckas padota Ne 2. Pemenue

53 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"CnupTtsl U (peHobl"

54 CucremaTtu3zanus 1 000011eHHEe 3HaHUN IO
TEMe
AJTbIETU/IBI I KETOHBI: DJICKTPOHHOE

55 CTpO€HUE KapOOHUIILHOU TPYIIIbI;
TOMOJIOTUYECKHE PSAJIBI, 001Ias popmyna,
M30MepHsl 1 HOMEHKJIaTypa

56 AJIbICTU/IBI I KETOHBI: (PH3HUECKUE
CBOWCTBA; PEAKIMH MTPHCOCTUHCHUS

57 Peakiuy okuCIIEHUST 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoOBbI MoITyYeHHsI aJTbJICTHIOB U
KETOHOB
OIHOOCHOBHBIC MTPE/ICIIbHBIC KAPOOHOBBIC

59 KHCIIOTBI, 0COOGHHOCTH CTPOEHHS UX
MOJICKYJI

50 N3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCJIOT, UX (pU3HuecKue cBOiCcTBa

61 XUMHUUECKUE CBOMCTBA MPEETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOMCTB MypaBbUHOM




KHUCIOTHL. MHOTr0o0Opa3ue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TMKapOOHOBBIX, THUAPOKCHUKAPOOHOBHIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CriocoObl osTyueHus: U IpUMeHEeHue
KapOOHOBBIX KHUCJIOT

66

CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMHYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: M0 YpaBHEHUIO
XMUMHUYECKOHN peaKluu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYJIIbl OPraHUYECKOTro
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33124 10 TEME
"Kap6onoBbie KUCIOTHI. CioxHbIE d3PHUPHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

Oco0eHHOCTH CBONCTB JKUPOB,
COJIepIKaIlUX OCTaTKU HETpeaeTbHBIX
KHPHBIX KUCIIOT. JKUpHI B mpupoae




72

MpUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, uX Mololee aeicreue. IloHsarue o
CUHTETUYECKHX MOIOIIMX CPEACTBAX

(CMC)

73

['enernyeckas cBs3b YIiI€BOJAOPOJOB U
KHUCIIOPOICOAEpIKAILUX OPraHUYECKUX
BEIECTB

74

Pacuérel o ypaBHEHUSAM XUMUYECKUX
peakuui

75

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeEME

76

OO6mrast XxapaKTepUCTUKA YTIIEBOJIOB U
KJIAaCCU(UKAIUS YIIICBOIOB (MOHO-, TU- U
TOJIFCaxapy bl )

77

Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HaxX0XJIEeHHE B IPUPOJIE

78

[IpumeHeHue ri0K03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

79

Z[I/Icaxapnmﬂ: caxapo3a, MaJIbTO3a U
JIAKTO34. HaXO}KI[CHI/IC B IIpupoac u
IIPUMCHCHHUEC NUCAXapHua0B

80

HonncaxapI/mLI: CTPOCHUC MAKPOMOJICKYJI,
(I)I/ISI/I‘IeCKI/Ie 1 XUMHWYCCKHEC CBOﬁCTBa,
IIPUMCHCHUC

81

[TonsTue 06 HCKYCCTBCHHBIX BOJIOKHAX

82

Pemenne PaCUYCTHBIX 3a1a4 Ha
OMPpCACIICHUEC NOJIM BbIXOAAa IMMPOAYKTa
peaknuuu OT TCOPETUUCCKU BO3ZMOXKHOI'O




83

Cucremarusanus u 0000IIeHYE 3HAHUN 110
pazneny

84

KonTtposnsHas paboTa o teme
"Kucnopoaconepkaiyue opraHudecKkue
coeMHEeHUs"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIEKYII, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHYECKUE CBOMCTBA anu(PaTUUECKUX
aMUHOB

87

AHWINH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XMMHUYECKHUX CBOMCTB aHUJIMHA

88

CriocoObl nosTyueHus: ¥ IpUMeHEeHue
annpaTHIECKUX aMUHOB

89

AMWHOKHCIIOTBI: HOMEHKJIATypa U
n3omepusi, pu3nuecKue CBOMCTBA.
OTnenbHbIC TPECTABUTENHN Ol
AMHHOKHUCIIOT

90

XuMudeckue cBolicTBa AMHWHOKHUCJIOT, UX
OMOJIOrMYEeCKOe 3HAYEHHE aMUHOKHUCIIOT.
Cunre3 n IruapoJin3 MICrTuaoB

91

benku xak npupoaHble NOJIUMEpHI;
CTPYKTYphI O€JIKOB

92

XuMH4ecKre CBOMCTBA OEIKOB

93

A30Tcoz[ep>1<aume reTCPOUUKINICCKUC
COCAMHCHUS. HYKJ'ICI/IHOBLIG KHUCJIOTHI:
COCTaB, CTPOCHHUC U OuoJIoruyeckas POJib

94

IIpaktuyeckas pabora Ne 4. Pemenue




OKCHICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktuyeckas padora Ne 5. Permenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TECME
"Pacrio3HaBaHye OpraHMYECKUX
coeqrueHuin"

96

KonTponsHas pabora no teme
"A30TcoepKalue OpraHn4ecKue
coequHeHus"

97

OcCHOBHBIE IOHATHUS XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCMHEHUN 1
METO/Ibl UX CUHTE3a —II0JIMMEPHU3aLUs U
MTOJINKOHJICHCALINS

98

[Tnactmaccel. YTrimzarus u nepepadoTka
IlacTuKa

99

DJ1lacToMEphL: HATypaIbHbIN
CUHTETHYECKUE KayuyKku. Pe3nna

100

Bomokna: HaTypaJlbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJ’II/IMepI)I CrieuuaJibHOI'O
Ha3Ha4YCHUA

101

[IpakTuueckas pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4 I10 TEME
"Pacrio3zHaBaHue I1acTMAacC 1 BOJIOKOH"

102

O06o00611eHne U cUCcTeMaTH3aIUs
M3YyYEHHOI0 MaTepHaa 1o TeMe
"BbIcOKOMONIEKYISIpHBIE COETMHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemMeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0Y€K aTOMOB,
KBAaHTOBBIC YHCJIa

Kiaccudukarust XUMUYECKHX 3JE€MEHTOB (S-,
p-, d-, f-amemenTHI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTamsim

DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUHA

DNeKTPOHHBIE KOH(UTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonnueckuii 3akoH u [lepuoamyeckas
cUCTeMa XMMHYEeCKUX 3y1eMeHToB /I, H.
MeHnneneeBa, CB3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCHEHMS CBOMCTB
XHUMHNYCCKHX JJICMCHTOB U 06pa3yeMHX HUMHN
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IC 3HAHMUH 110
TEMC




10

Buael xuMudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bonopoanas cBsa3b. MexMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTP U BaJIeHTHBIE BO3MOKHOCTH
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COCIMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MosIeKynsipHOTO 1
HEMOJIEKYJISIPHOTO CTpOoeHUs. THurbl
KPUCTAJUIMYECKUX PEMIETOK U CBOMCTBA
BEIIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUIHBIX PacTBOPax

15

WcTunHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsl

16

CriocoObI BbIpakeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM TOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BeliecTBa",
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccudukarnus u HOMEHKIaTypa
HEOPraHMYECKHUX BEIECTB

19

CI/ICTeMaTI/IBaI_[I/IH u 0606H_ICHI/IG 3HAHMUH 1O
TEMC

20

KonTtponsHas padota no temam "CrpoeHue




aroMa. [leproinueckuii 3aKOH U
HepI/IO[[I/I‘-IeCKaH CUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamums XuMIHUECKUX peakuni B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKTh XUMUYECKUX PEAKITHIA.
TepmoxumMuyeckue ypaBHEHHs

23

Breramcnenns mo YPaBHCHUAM XUMHYCCKUX
peaxunﬁ U TCPMOXUMHUYECKHUM YPaBHCHHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
KaTtanu3 u karanu3atopsl

25

I'oMoreHHbIe U reTeporeHHbIe PeaKINU

26

[IpakTuueckast padota Ne 1 mo teme
"Bnustaue pa3nuaHbIX GaKkToOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumbie U HEOOPATUMBIE PEaAKIIUU.
XUMUYECKOE paBHOBECHE

28

[IpakTnueckas pabota Ne 2 o Teme
"Biustaue pa3nuaHbIX GaKkTOpoB HA
MOJIOKEHUE XMMUYECKOTO paBHOBECHS"

29

DNEeKTPONUTHYECKAs! JUCCOLIMALIHS.
CunbHbIe U crabble ANeKTpouThl. CTeneHb
IUCCOLIUAIINU




Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bomopoauerit mokaszarens (pH)
pactBopa

31 I'maposns coneit. Peakiuu, nporekaroniye B
pacTBOpax AMEKTPOIUTOB
[Ipaktuyeckas padora Ne 3 o reme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIILHBIC

33 peakuu. BaxxHelmme OKUCIIUTEH U
BOCCTaHOBHTEITH

34 MeTtom 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DEKTPOIN3 PACTBOPOB U PACILIABOB
BEIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4 pa3znuyHBIX TUIOB

38 CucreMaruzanys 1 0000I1IeHrEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenune nemeramios B [lepuonnyeckoit

40 cCUCTeMe XMMHUYecKuX 3nemeHToB Jl. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. @U3NYECKHe CBONCTBA HEMETAIIIIOB

41 ANoTpomnus HEMETaUIOB (Ha IpuMepe
KHCIopo/a, cepsl, pocdopa u yraepoaa)

42 Bogopoa: nonyuenue, pusndeckue u




XUMHUYECKUE CBOMCTBA. [ 'napuabl

43

["anoreHsl: HAX0XK/AEHUE B IPUPO/IE,
crocoOBI OTYYEHUs, PUIUICCKUE U
XUMHUYECKUE CBOMCTBA

44

l'anorenoBonopoasl. Baxuenmue
KHCJIOPO/ICOAEpIKAILUE COCIUHEHUS
raJloreHOB

45

JlaGopaTopHbI€ U TPOMBIIIIEHHBIE CIIOCOOBI
MOJTy4eHus TaioreHoB. [Ipumenenue
TaJIOT€HOB U UX COSTMHEHUN

46

[IpakTnueckas padota Ne 4. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
"T"anorensr"

47

Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHBIE CLIOCOOBI TIOJTYYECHHUSI,
(dbuzuveckue u XumMuieckue ceorcta. O30H.
[IpumeHeHue KUCI0pOIa U 030HA

48

OKCI/II[BI " IIEPOKCHUIBL

49

Pemenne 3aJlav pa3JINYHbIX THUIIOB

50

Cepa: HaxOXJIEHHUE B MPUPOJIC, CITOCOOBI
noJtyueHusi, Gu3NIeCcKue U XuMUIeCKHe
CBOMCTBaA

51

CepoBosiopo, Cynb(u bl

52

Kucnopozacoaep:xaiiye cCoeAMHEHUS CEPBI.
OCOoOeHHOCTH CBOWCTB CEPHOM KUCIIOTHI

53

IIpaktuyeckas pabora Ne 5. Pemenue
SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u
e€ coeqnuenusa"




A30T: HaX0X/ICHUE B IPUPOJIE, CHOCOObI

o4 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBAa. AMMUAK, HUTPUbI

55 Kucnopozacoaepsxariye coeiuHEHMS a30Ta.
OCoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [IpumeHneHue a30Ta U €ro COeMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

o7 MoJyueHus1, GU3NYECKUE U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenue (ocdopa u ero coeAMHEHUH.
dochopHbIe y10OpeHUs
[Ipaktrueckas padota Ne 6. Permenue

60 AKCIIEPUMEHTAJILHBIX 3aa4 1Mo TemMe "A30T u
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PUZUUECKHUE U
XMUMHYECKHE CBONCTBA, IPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrinepoma(1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3a1au pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B IPUPOE, CIIOCOOBI

64 MOJTy4eHHUs1, GU3NYECKHUEe U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHUCIOTA,

CHJIMKAThI




[IpuMeHeHre KpEMHUS U €r0 COSAMHEHUM.

06 Crexo, ero nojgy4eHue, BUJIbI CTEKIIA

67 Pemienue 3a1a4 pa3nuyHbIX THIIOB

68 CucremaTtu3zanus 1 000011eHUE 3HaHU IO
teme "Hemeramibr"

69 KonTpomasHas padora o Teme "HemeTasr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHSI OIHO0K
[Tonoxxenne metainos B [lepuoanueckon

71 CHCTEME XMMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MeTaiioB. Koppo3us Metamios

74 Pemenue 3aga4u pa3auvHBIX THIIOB
DIIEKTPOXUMUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
METaJlJIOB
OO6mras xapakrepuctuka MetayioB |A-
rpymnmsl [lepuoauueckoit cucTeMbl

76 XUMHYECKUX 3TIeMeHTOB. HaTpuii u kanmii:
noytyueHue, GU3NYecKue 1 XuMUIECKHEe
CBOMCTBA, MPUMEHEHHE MTPOCTHIX BEIIECTB U
HUX COeIUHEHUN
Oowas xapakTepuctuka metayuion |A-

77 rpynns! [leproauueckoit cucTeMbl

XUMHYECKHUX DJIEMEHTOB. Maruuii u




KaJIbIMA: IONy4eHue, pusnueckue u
XMMUYECKUE CBOWCTBA, IPUMECHEHUE
IIPOCTBIX BEUIECTB U UX COCAUHEHUN

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: nonydyeHue, Gpu3nyeckue u
XMUMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHble cBOWCTBA OKCHIA U
TUAPOKCHUIA AIFOMUHMS,
TUJPOKCOKOMIUIEKCHI ATFOMUHUS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jInuHbIX TUIIOB

82

[IpakTueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeEME
"Metaiuibl TJIaBHBIX OATpymn"”

83

OO6mras XxapakTepuCTUKa METALIIOB
no6ounbIX nmoArpym (b-rpyrmm)
[Teproanueckoi cUCTEMbI XUMUYECKHUX
9JIEMEHTOB

84

duszndeckre U XMUMUUECKHE CBOMCTBA XpoMa
u €ro COGI[I/IHCHI/If/'I, X IPUMCHCHUC

85

Baxneiimme coequHEeHNs MapraHiia.
ITepmaHraHat Kajaus, €ro OKUCIUTEIbHBIC
CBOMCTBA

86

dusnyecKkue U XMMUYECKHUE CBOMCTBA
Kenesa u ero coeauHenun. Iomyuenue u
IIPUMEHEHHUE CIIJIaBOB XKele3a

87

Pu3nYECKUE U XMMUYECKHE CBOMCTBA MEN
U €€ COeIMHEHNH, UX IPUMEHEHNE




duznueckue 1 XUMUYECKUE CBOUCTBA [IUHKA

88 U €r0 COeTMHEHUH, UX IPHUMEHEHHE.
I'1apOKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"Mertaisl m0O0YHBIX moArpym"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTEMATH3alNUs U3YYEHHOTO
Marepuaia no reme "Metaysr"

92 KontponbHas padota o teme "Metamisr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponb xumun B oGecrieueHuN yCTOWYUBOTO

94 pa3BuTus yenoBeuecTBa. [lonsTHe 0
Hay4YHBIX METOJAX UCCIIECOBAHNUS BEILECTB
Hay4Hble npyHIMITEI OpraHU3aluK

95 XUMHUYECKOTO IPOU3BOJICTBA.
[IpombllIeHHBIE CIIOCOOBI OJTyYEHUS
BA)KHEHIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH
Cpeabl U €ro MOCIeICTBUS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHBIE CpPEJICTBA

08 Xumus numy. Poas xumun B o6ecriedeHuu
MUIEBOI 6€301MacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.
briToBas xumus

100 XuMus B CTpOUTENBCTBE. BaxkHeimue




CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbIE
MaTepHabl

XHUMHS B CEJILCKOM XO3SIUCTBE.

101 1
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO 1
TeEMe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA
Xumus, 11 knacc/ IN'abpuensa O.C., Octpoymon WU.I'., Cnankos C.A., JIEBkuH
A.H., Akunonepnoe o0mectBo «M3narenbctBo «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1) Taopuensu O.C. Ilporpamma kypca xumuu s 8-11  kmaccoB
00111€00pazoBaTeNbHBIX yupexkaeHuid. — M.6 dpoda, 2012.

2) T'abpuensa O.C., JleicoBa I'.I. Xumus 11 xmacc. TIpoduiabHBI ypOBEHb.
YueOHuk /1 061eoOpa3oBaTenbHbIX yupexaenuil. — M.: JIpoda, 2016

3) T'aopuensu O.C., JIsicoBa I'.T'., Beemenckas A.I'. HacTOIbHAsE KHWTA YIUTEIS
11 xace/ B iByx dactax/ YueObHo-MeTomudeckoe nocodue. - M.: JIpoda, 2004.

4) Taopuensa O.C., bepeskun I1.H., YmakoBa A.A. u ap. Xumus 11 kmacc:
KOHTPOJIbHBIE W TpoBepouHble paboThl k ydeOHuky O.C. T'abpuensna, I'.T.
JIsicoBoii. Xumust 11 xmacc. — M.: Ipoda, 2004

5) T'a6puensa O.C. OctpoymoB U.I'. Xumust [Tt MIKOJEHHUKOB CTAPIINX KJIaCCOB H
nocrymnammux B BY3e1. Yuebnoe nocodue, -M.: JIpoda, 2005.

6) T'aopuensa O.C., JIpicoBa I'.I". Xumus 11 kaacc. Metoandeckoe mocobue. — M.
Hpoda, 2003.

JlonoiHuTeIbHAS JJUTEPATYypa

1) JIrobumosa H.b. Borpocs! 1 3agaun 1mo o01eii 1 HeOpraHMYeCKOi XUMUU. — M.
Bricmas mkona, 1990.

2) Tynuna H.U. Xumust. [Ipaktukym mo o6miei xumun. 10-11 xinacce. [Ipodunbaoe
obpazoBanue. — Bonrorpan: Yuurens, 2006

3) UrnatseBa C.1O. Xumus. Herpaauimonusie ypoku 8-11 kmacc.- Bomrorpan:
VYuutens, 2004.

4) Kpurivan B.A. Kuura s YTeHHS 10 HEOPraHHYeCKOW XUMHUH. — M.:
[Ipocsemienue, 1984.

5) OpxekoBckuii II.A., bormanosa H.H., 3aropckuit B.B.u ap. Enunbrii
rocyZlapcTBeHHbIN K3aMeH. Xumus. — M.: IIpocsemenne, 2005.

6) Jwmguan T'.A., Maprymuc B.b., IlotamoBa JL.H. Xwumunueckue 3amaum c

peleHusIMHi: TocoOue Il IIKOJBHUKOB M abuTypuenToB. — M.: IIpocBenienue,
2005.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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EamHas konnekuus umdpoBbix 06pa3oBaTesibHbIX pecypcoB

depepanbHoe xpaHunuile EaMHol konnekumm umdpoBbix 06pasoBaTebHbIX
pecypcos (Konnekums) 6110 co3gaHo B nepnoa 2005-2007 rr. B paMkax
npoekTa "UHdopmaTusaumns cucremsl obpasobanHmsa” (MCO), BbINOIHSAEMOro
HaumnoHanbHbIM OHAOM MOArOTOBKM KaZpoB Mo rnopydeHuto MuHucTepcrea
06pa3oBaHus U Hayku Poccuiickon ®epepaumm. B 2008 roay nonosHeHue
pa3BuTUe Konnekumm ocyLlecTBSNOCh U3 cpeacts deaepanbHol LeneBo
nporpaMmbl passuTtus obpasosaHus (OLIMPO).

B Hacroslee Bpemsi B Konnekummn pasmerteHo 6onee 111 000 umdpoBbIx
0b6paszoBaTenbHbIX PecypcoB NpakTUYeckun no BceM npeameTtam 6asmcHOro
yuyebHoro nnaHa. B Konnekuum npeacraeneHsl Habopbl LMPOBLIX pecypcoB
K 60MbLLIOMY KOIMYECTBY Y4EOHMKOB, pekoMeHA0BaHHbIX MUHOBpHayku PO k
MCMO/Ib30BaHMIO B LIKOMax Poccum, MHHOBALMOHHbIE Y4ebHO-MeToanYECKme
pa3paboTku, pa3HOObpa3Hble TEMAaTUYECKME U NMPEAMETHbLIE KOMMIEKLMM, a
TaKxke apyrue yyebHble, KynbTYPHO-NPOCBETUTENBCKME U NO3HABATENbHbIE
MaTepuvarnbl.

PaboTbl No co3aaHunio EAMHON Konnekummn umbpoBbiX 06pasoBaTeNIbHbIX
PECypCcoB yA0CTOEHbI npemum MNpaBuTenbcTBa Poccuiickoin deaepaummn B
o6nactn obpasoBaHus 3a 2008 roa B coctaBe GeaepanbHON CUCTEMBI
NMHOPMaLUMOHHbIX 06pa3oBaTesbHbIX PeCYpPCOB.

Anpec cainTa: http://school-collection.edu.ru

®depepasnbHblii LLEeHTP MHPOPMaALIMOHHO-06pa3oBaTesibHbIX pecypcoB
(®LUHMOP)

MpoekT beaepanbHOro LeHTpa MHGOpMaLUMOHHO-06pa3oBaTeNbHbIX PECYPCOB
(®LUMOP) HanpaBneH Ha pacrnpoCcTpaHeHUe 3/1EKTPOHHBbIX 06pa30BaTENbHbIX
PECYPCOB 1 CEPBUCOB /1S BCEX YPOBHEN U CTyrneHel obpa3oBanHus. Cant
®LIMOP obecneumBaeT KaTanorm3awumnio 3nekKTPOHHbIX 06pa3oBaTebHbIX
PECypCcoB pasnMyHOro TuMa 3a CYET UCMOSIb30BaHUS eAVHON
NHGOPMaLMOHHON MOZENM MEeTalaHHbIX, OCHOBaHHOM Ha cTaHaapTe LOM.

B nocneaHee BpeMs NoyyMIM pacnpocTpaHeHMe OTKpPbITbIe
obpa3oBaTesibHble MOAY/bHbIE MynbTUMeara cncteMbl (OMC),
06beAnHSIIOLLME 3NIEKTPOHHbIE YYebHble Moayv Tpex TUMOB:
NHMOPMaLMOHHbIE, NMPaKTUYECKME N KOHTPOJIbHbIE. DNEKTPOHHbIE YUYEOHbIE
MOZY/IM CO3AOTCS MO TEMATUYECKUM 3/1EMEHTaM YYeOHbIX MPeaMETOB U
AMCUMNAMH. Kaxkaplid y4ebHbIi MOAy b aBTOHOMEH W NPeaCTaBsieT coboi
3aKOHYEHHbI MHTEPAKTUBHBI MyNbTUMeAMa NPOAYKT, HaLENIEHHbIM Ha
peLLeHVe onpeaeneHHol y4ebHoin 3aaaun. [ns BocnponsseaeHust y4ebHoro
MOZy/sl Ha KOMMbtoTepe TpebyeTcst NpeaBapuTENbHO YCTaHOBUTD
crneumanbHbli NporpamMMHbIN npoaykT — OMC-nneep.

Appec caiiTa: http://fcior.edu.ru



http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://school-collection.edu.ru/
http://fcior.edu.ru/
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OTKpbITbINA Konaemk: Xumus

College.ru — UHTEPHET-NPOEKT ANs AMCTAHLIMOHHOMN MNOAroTOBKM K caade EM.
C 2000 roza y4ebHsbiii noptan College.ru nomMoraeT cTapLueKIacCHUKaM
YCMELUHO YYUTbCS M FOTOBUTBLCS K MOCTYMNJIEHWIO B BbiCLUME YYebHbIe
3aBefieHns. CerofiHs y4ebHbli nopTan SBASETCS OT/IMYHBIM NMOMOLLIHUKOM Mpu
noarotoske K EM.

Anpec caiiTa: http://college.ru/himiya/

MNMopTtan ¢pyHAaAMEHTaIbHOro XMMHUYeckoro o6pasosaHus Poccum

ViccnenoBaHust B XMMUK U XMMUYeCkoe 06pa3oBaHue CBA3aHbl C aHaM30oM
UCKJTIOUNTENIbHO 60/IbLION0 KOMIMYECTBA Hay4HbIX ny6nvkaumin. CeroaHs
TOJIbKO CeTeBast TEXHOJIOMMSI B COCTOSIHUM ONTMMU3MPOBATb BPEMEHHbIE,
(prHaHCOBbIE N MHTENNEKTYasIbHbIE 3aTpaThbl Ha aHAIMTUYECKYIO paboTy C
nHdopMaLumen. YMeHne cBO60AHO OPUEHTUPOBATLCS B 0BLLEMUPOBOM
MHHOPMaLIMOHHOM MOTOKE, KBaMMULMPOBaAHHO HAaxoaWTb U 0bpabaTbiBaTb
HY>XHble JaHHble 1 [anee Ha UX OCHOBE MPUHMMaTb PELLEHUS - 3TO Te
KayecTBa, KOTOPbIMM Hapsiay C NpodeccMoHasibHbIMU 3HAHUAMW, AO0/KHBbI
BIAZIETb CMELMANINCTbI HOBOTO MOKOMEHUS XMMUKOB.

C 37OV Lesbio U CO34aeTcs BUPTYasibHasi MHOPMaLMOHHas CETb
"Chemnet"(Poccust). OHa OCHOBBIBAETCS Ha COBOKYMHOCTU MH(DOPMALMOHHBIX
pecypcoB Mo xmmun (0bpaszoBaHue, HayKa, TEXHOOMMS), pacrnpeaeneHHbIX Ha
WWW - cepBepax B npeaenax poccuickon yactu cetm Internet. Cetb
npeaHasHaveHa pewnTb NpobneMy BbICTPOro M HafeXHOro A0CTyna K
OTEYECTBEHHbIM U 3apyHexHbIM MHMOPMaLMOHHBIM PecypcaM Mo XMMUK.

B nHdpacTpyKType ceTv peanmayeTcsl KOMMIEKCHOE peLeHnE, KOTopoe
06beaVHSIET BOEAMHO NPo6/IeEMbl TEXHUYECKOTO NOCTPOEHUS CETH, €e
NHMOPMALMOHHOr0 HaMoJSIHEHNUS U Ucnonb3oBaHus. Cetb "Chemnet"
€CTeCTBeHHbIM 06pa30M MOXET BbIThb BK/IKOUYEHA KaK COCTaBHasi YacTb B
ntobyto 6onee MacluTabHyt0 CUCTEMY Hay4YHO-0bpa30BaTEbHOMO
TENEKOMMYHUKALMOHHOIO 0BMeHa.

Anpec canTta: http://www.chemnet.ru

Bce gns yuntenss xsumMmmn

Mazeta "Xvmna" nsgatenbckoro AoMa 1-ro ceHTa6ps. Cant " nay Ha ypok
xumnn". MaTepuarnbl K YpoKy.

Appec caiiTta: http://him.1september.ru

Poccuiickuii o6Leo6pa3oBaTtesnibHblii nopTas

K npuvopuTeTHbIM 3aaadam MopTana OTHOCUTCS COAENCTBME MOAEPHM3ALMM
pOCCHINCKOro 06pa3oBaHMs NOCPEACTBOM ObecrieyeHuUs yqalumxcs, yumTenei
1 npenoaaBaTeniel, aAMMHUCTPATOPOB 06pa30BaHusi, POAVUTENEN U LLIMPOKON
06L1ecTBEHHOCTU MHopMaLmeit 060 Bcex BUAax 0bpasoBaTesibHON
MPOAYKLMN U YCIYT, HOPMATUBHBIX AOKYMeHTax (Bk/tovas ocbuumanbHble
TEKCTbl), CObbITUAX 06pa30BaTESNbHOM KM3HW. YUACTHUKM KOHCOpLUMyMa byayT
BECTM paboTy no obecrieyeHmnto B pamMkax lNopTana: BbICOKOro kayecTsa
pecypcoB, X AOCTOBEPHOCTM, MOSIHOTbLI, ONepaTUBHOIO OBHOBNEHMS;
[OCTYNHOCTM MHOPMaLIMOHHBIX PECYPCOB AN BCel cdepbl 0bpa3oBaHus;
BbIXOZA B MHTEPHET AJ1s LUIMPOKOro 06pa3oBaTesIbHOro COobLIECTBa,


http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://him.1september.ru/
http://experiment.edu.ru/
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BO3MOXXHOCTW 6bITb YC/bILLAHHBIMU U 3aMeYeHHbIMU A1 BCEX
06pa30BaTesbHbIX YUPEXAEHWI, TBOPUECKMUX NeAaroroB; MHTEPaKTUBHON
KOMMYHWKaLWMK, CBOBOAHOrO 06MEHa MHEHUAMU, BbISIBNEHUS NOTPEGHOCTEN,
MHTEPECOB U TeHAEHUMI B 06pa30oBaTe/IbHOM COOBLLECTBE. YUacTHMKK GyayT
UCMOMb30BaTb €AMHYIO CUCTEMY OMUCAHUS U CepTUhUKALMK PecypcoB,
eAViHY10 NMOUCKOBYIO CUCTEMY U T. A. B HacToslee BpeMst MAET NpoLecc
NPUHATUS PELLIEHMI MO BOMPOCY 06 3TUX CUCTEMAX, Bbl MOXKETE YUaCTBOBATb
B 3TOM nipoLiecce. CrmcoK y4acTHUKOB KOHCOPLIMYMa OTKPbIT. Bbl MoXeTe
HanucaTb MUCbMO U BCTYMUTL B KOHCOPLIMYM, YC/TOBUE - MOAAEPIKKA
[IESTENBHOCTY KOHCOpLMYMa, Cob/tofeHNe NpaBus1 pasMelLeHmns MHdopMaLmm
1 B3aMMOAENCTBUA C NMOWCKOBOKM cucTeMol MopTana, OTKPLITOCTb A/ist
KPUTUKW.

Anpec caiiTa: http://experiment.edu.ru

XuMua ans Bcex: WINOCTPUPOBaHHbIe MaTepuasibl No obLeid,
OpraHM4Yecko U HeopraHU4YecKoi XuMnm

[aHHbIN CalT COAEPXXUT TEKCTOBbIE U Fpacdmyeckne MaTepuanbl
pa3MelleHHble Ha 2-M ugaHmn CDROM "Xumuns ans BCEX", BbiNyLEHHOM B
1999 r. PHIMO "POCYYIPUBOP" coBMeCTHO C Beaywmmmn paspaboTumkamm
06y4yaloLLero NporpaMMHOro obecneyeHus, a Takxxe matepuarbl He
BOLUEALIME MO TEM UM UHBIM OCHOBaHMSIM B AaHHOE u3gaHue. B TeyeHnn
2000 r. Ha caitTe NIaHMPYETCa pa3MeCcTUTb TECTOBYIO CUCTEMY. TakKe Ha
cepBepe pa3MeLleHbl 0byyatoLne nporpaMMbl, AOCTYMHbIE A1 NMOSIb30BaHMS
B HEKOMMEPYECKUX LIeNsX.

Anpec camnTa: http://school-sector.relarn.ru/nsm/

XXypHan "Xumusa n XXusHb - XXI Bek”

M3aaHre cTano 3aMeTHbIM SIBIEHNEM B HalLeN KHUXHO-XYPHanbHOM
rpaduke. XXypHan okasasn cuibHOe BIMsHUE Ha 0opMiieHe BCEN Hay4dHO-
MonysipHOW MTepaTypbl, NPUBEK K cebe NpucTanbHoe BHUMaHUe
XYLOXHUKOB, UCKYCCTBOBEZIOB M BCEX, KTO MHTEpECYETCS NpobieMaMi HayKu
1 nckyccrtaa. CBoel nonynsipHOCTbIO KaK B HAay4YHOW, Tak 1 B
XY[IOXXECTBEHHOMN CPefe XypHan 0653aH Npex/ae BCero YeTKOn u
NpoAyMaHHOW KoHLEenumK, bnarogapst KOTOpPOi yAanoch AOCTUYb €AMHCTBA
TEKCTa U UIOCTPaLmMn, BepbanbHOro 1 BU3yasibHOro METOAOB PACKPbITUS
TEMbI.

Anpec canTta: http://www.hii.ru

BupTtyanbHas XuMmunueckas Llkona

BupTtyanbHas Xumnueckas LLkona - MHTepakTUBHOE MPOAoSIKEHNE
CTaTU4YecKoro canTa BuptyanbHoi Xumumdeckoi LLkonbl! Caatowme EM un
'MA, y4aCTHUKN onnMnag v Bce 6e3 orpaHMyeHns MHTepecyoLWwmecs
onbITaMu, METOZIMKON M NEAArorMkon MOryT M3ydyaTb MaTepuarsl, pelaTb
TeMaTuyeckme TeCTbl, 3aaBaTb BONPOCH], NOCELLAaTb OHIaNH-BUAEONEKLMN U
KOHCY/IbTMPOBATbLCS Y BblAAIOLWNXCS CrieunanncTos!

Appec caiiTa: http://him-school.ru



http://experiment.edu.ru/
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http://him-school.ru/
http://school-sector.relarn.ru/nsm/
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